NXP Semiconductors - LPC11U35FBD64/401, Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

ARM® Cortex®-M0

32-Bit

50MHz

12C, Microwire, SmartCard, SPI, SSP, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
54

64KB (64K x 8)

FLASH

4K x 8

10K x 8

1.8V ~ 3.6V

A/D 8x10b SAR

External, Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LQFP (10x10)

https://www.e-xfl.com/product-detail/nxp-semiconductors/Ipc11u35fbd64-401

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/lpc11u35fbd64-401-4382640
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

NXP Semiconductors LPC11U3x

3. Applications

32-bit ARM Cortex-MO microcontroller

@ Clock output function with divider that can reflect the crystal oscillator, the main
clock, the IRC, or the watchdog oscillator.

Power control:

@ Integrated PMU (Power Management Unit) to minimize power consumption during
Sleep, Deep-sleep, Power-down, and Deep power-down modes.

@ Power profiles residing in boot ROM provide optimized performance and minimized
power consumption for any given application through one simple function call.

@ Four reduced power modes: Sleep, Deep-sleep, Power-down, and Deep
power-down.

@ Processor wake-up from Deep-sleep and Power-down modes via reset, selectable
GPIO pins, watchdog interrupt, or USB port activity.

@ Processor wake-up from Deep power-down mode using one special function pin.
€ Power-On Reset (POR).

€ Brownout detect with up to four separate thresholds for interrupt and forced reset.
Unique device serial number for identification.

Single 3.3 V power supply (1.8 V to 3.6 V).

Temperature range —40 °C to +85 °C.

Available as LQFP64, LQFP48, TFBGA48, and HVQFN33 packages.

Consumer peripherals B Handheld scanners
Medical B USB audio devices
Industrial control

4. Ordering information

Table 1.  Ordering information

Type number Package

Name Description Version
LPC11U34FHN33/311  HVQFN33 |plastic thermal enhanced very thin quad flat package; no leads; 33 n/a

terminals; body 7 x 7 x 0.85 mm

LPC11U34FBD48/311 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm | SOT313-2
LPC11U34FHN33/421 | HVQFN33 |plastic thermal enhanced very thin quad flat package; no leads; 33 n/a

terminals; body 7 x 7 x 0.85 mm

LPC11U34FBD48/421  LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm | SOT313-2
LPC11U35FHN33/401 HVQFN33 |plastic thermal enhanced very thin quad flat package; no leads; 33 n/a

LPC11U35FBD48/401 | LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm | SOT313-2

terminals; body 7 x 7 x 0.85 mm

LPC11U35FBD64/401 | LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm |SOT314-2
LPC11U35FHI33/501 HVQFN33 plastic thermal enhanced very thin quad flat package; no leads; 33 n/a

terminals; body 5 x 5 x 0.85 mm

LPC11U35FET48/501 TFBGA48 | plastic thin fine-pitch ball grid array package; 48 balls; body 4.5 x 4.5 | SOT1155-2

LPC11U36FBD48/401 | LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm | SOT313-2

x 0.7 mm

LPC11U3X

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

Product data sheet

Rev. 2.3 — 8 February 2017 3of 77



NXP Semiconductors LPC11U3x

32-bit ARM Cortex-MO microcontroller

5. Block diagram

SWD, JTAG

XTALIN XTALOUT RESET
]/\[ Y
LPC11U3x |SYSTEM OSCILLATOR |<—
TEST/DEBUG cLOCK
INTERFACE IRC.WDO _ |«—] GENERATION,
POWER CONTROL, » CLKOUT
BOD |«— SYSTEM
ARM - FUNCTIONS
CORTEX-MO
| PLLO ”USB PLL|
EEPROM
4KkB
FLASH SRAM ROM

system bus 40/48/64/96/128 kB| | 8/10/12 kB 16 kB

slave sIaveO slave O slave 0 master
HIGH-SPEED | - <:> USB_DP
GPIO ports 0/1 GPIO USB DEVICE UsSB_DM
slave | CONTROLLER USB_VBUS
AHB-LITE BUS >
— master <:> USB_FTOGGLE,
. R f——\ USB_CONNECT
IOH_[20:0] HANDLER® [ —
slave :]j
AHB TO APB
RXD BRIDGE
—_ __ TXD USART/
DCD, DSR(, RI(M > N | K >| 10-bit ADC |<—— AD[7:0]
C_TS, R_TS DTR SMARTCARD INTERFACE

SCLK
2 «— 14+ scL, spba
CT16B0_MAT[2:0 <:>| IcBuS | '
_MATI (2])" | 16-bit COUNTER/TIMER 0 |<

CT16B0_CAP[1:0]2) ———»| SCKO, SSELO
< ) SSPO ™ MIS00, MOSIO

CT1GB1_MAT[1:0]<——| : | :
CT16B1 CAP[1:0[@)] 16-bit COUNTER/TIMER 1 [¢ okt SSeLd
CT3280 MAT[3:0]<——| <:>| SSP1 |‘ ™ MISO1, MOSI

32-bit COUNTER/TIMER 0 |<:> ,

CT32B0_CAP[1:0](2)—
. < ) IOCON
CT32B1_MAT[3:0] « | | |
| 32-bit COUNTER/TIMER 1 [ )
CT32B1_CAP[1:0]® ———» : | —— |
< ) YSTEM CONTROL

WINDOWED WATCHDOG
TIMER — <:>| PMU |
GPIOpins{———{  GPIOINTERRUPTS [

GPIO pins——>| GPIO GROUPO INTERRUPTS |<

GPIO pins——>| GPIO GROUP1 INTERRUPTS |<

002aag345

(1) Not available on HVYQFN33 packages.

(2) CT16B0_CAP1, CT16B1_CAP1 available on LQFP64 packages only; CT32B0_CAP1 available on TFBGA48, LQFP48, and
LQFP64 packages only; CT32B1_CAP1 available in TFBGA48/LQFP64 packages only.

(3) LPC11U37HFBD64/401 only.
Fig 1. Block diagram
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32-bit ARM Cortex-MO microcontroller

Fig 3.
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Transparent top view

Pin configuration (TFBGA48)

LPC11U3X
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32-bit ARM Cortex-MO microcontroller

Table 3.  Pin description
Symbol v Reset Type Description

z < 3 3 state

O o a 1
O | m 'L o 1
> o O O
I = — —
s 1B B |5
o o a o
SWCLK/PIO0_10/SCKO0/ 19 |[E7 29 38 Bl I:PU | SWCLK — Serial wire clock and test clock TCK for
CT16B0_MAT2 JTAG interface.
- 110 P1O0_10 — General purpose digital input/output pin.
- (0] SCKO — Serial clock for SSPO.
- (0] CT16B0_MAT2 — Match output 2 for 16-bit timer O.
TDI/PIO0_11/ADO/ 21 D8 32 42 € [;PU |I TDI — Test Data In for JTAG interface.
CT32B0_MAT3 - 1/0 PIO0_11 — General purpose digital input/output pin.

- | ADO — A/D converter, input O.

- (0] CT32B0_MAT3 — Match output 3 for 32-bit timer O.
TMS/PIO0_12/AD1/ 22 C7 33 44 € [;PU |I TMS — Test Mode Select for JTAG interface.
CT32B1_CAPO - 110 PIO_12 — General purpose digital input/output pin.

- | AD1 — A/D converter, input 1.

- | CT32B1_CAPQO — Capture input O for 32-bit timer 1.
TDO/PIOO0_13/AD2/ 23 C8 34 45 [€ [;PU |O TDO — Test Data Out for JTAG interface.
CT32B1_MATO - 110 P100_13 — General purpose digital input/output pin.

- | AD2 — A/D converter, input 2.

- (0] CT32B1_MATO — Match output 0 for 32-bit timer 1.
TRST/PIOO_14/AD3/ 24 B7 35 46 € [I;PU |I TRST — Test Reset for JTAG interface.
CT32B1_MAT1 - /0 PIO0_14 — General purpose digital input/output pin.

- | AD3 — A/D converter, input 3.

- (0] CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO0_15/AD4/ 25 B6 (39 52 E ;PU [I/O SWDIO — Serial wire debug input/output.
CT32B1_MAT2 - 110 P1O0_15 — General purpose digital input/output pin.

- | AD4 — A/D converter, input 4.

- (0] CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
P100_16/AD5/ 26 /A6 40 53 [€ |;PU l/O P100_16 — General purpose digital input/output pin.
CT32B1_MAT3/IOH_8/ - | AD5 — A/D converter, input 5.
WAKEUP

- (0] CT32B1_MAT3 — Match output 3 for 32-bit timer 1.

- 1/0 IOH_8 — 1/0 Handler input/output 8.
(LPC11U37HFBD64/401 only.)

- | WAKEUP — Deep power-down mode wake-up pin
with 20 ns glitch filter. Pull this pin HIGH externally
before entering Deep power-down mode, then pull
LOW to exit Deep power-down mode. A LOW-going
pulse as short as 50 ns wakes up the part.

LPC11U3X
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32-bit ARM Cortex-MO microcontroller

7. Functional description

LPC11U3X

7.1

7.2

7.3

7.4

7.5

On-chip flash programming memory

The LPC11U3x contain up to 128 kB on-chip flash program memory. The flash can be
programmed using In-System Programming (ISP) or In-Application Programming (IAP)
via the on-chip boot loader software.

The flash memory is divided into 4 kB sectors with each sector consisting of 16 pages.
Individual pages can be erased using the IAP erase page command.

EEPROM

The LPC11U3x contain 4 kB of on-chip byte-erasable and byte-programmable EEPROM
data memory. The EEPROM can be programmed using In-Application Programming (IAP)
via the on-chip boot loader software.

SRAM
The LPC11U3x contain a total of 8 kB, 10 kB, or 12 kB on-chip static RAM memory.
On the LPC11U37HFBD64/401, the 2 kB SRAML1 region at location 0x2000 0000 to

0x2000 O7FFF is used for the 1/0O Handler software library. Do not use this memory
location for data or other user code.

On-chip ROM
The on-chip ROM contains the boot loader and the following Application Programming
Interfaces (APIs):

* In-System Programming (ISP) and In-Application Programming (IAP) support for flash

including IAP erase page command.

* |AP support for EEPROM

¢ USB API

* Power profiles for configuring power consumption and PLL settings

¢ 32-bit integer division routines

Memory map

The LPC11U3x incorporates several distinct memory regions, shown in the following
figures. Figure 6 shows the overall map of the entire address space from the user
program viewpoint following reset. The interrupt vector area supports address remapping.

The AHB (Advanced High-performance Bus) peripheral area is 2 MB in size and is divided
to allow for up to 128 peripherals. The APB (Advanced Peripheral Bus) peripheral area is
512 kB in size and is divided to allow for up to 32 peripherals. Each peripheral of either
type is allocated 16 kB of space. This addressing scheme allows simplifying the address
decoding for each peripheral.
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32-bit ARM Cortex-MO microcontroller

LPC11U3x
4GB OxFFFF FFFF
RN reserved NS
0xE010 0000
rivate peripheral bus
private perp . 0xE000 0000
reserved s
0x5000 4000
GPIO
0x5000 0000
APB peripherals
reserved N 0x4008 0000
0x4008 4000 25 - 31 d
usB 0x4008 0000 ' GPIO GRZZ::(TNT 0x4006 4000
X 241
APB peripherals - csooooooooooooo- \ " 0x4006 0000
1B 0x4000 0000 ; 231 GPIOGROUPOINT |0 400c w000
reserved : 5 2. SSP1 0x4005 8000
0x2000 4800 ! 20 - 21 reserved
2 kB USB RAM (LPC11U34/421 | r p—— 0x4004 C000
LPC11U35/401/501 . 19. interrupts
LPC11U36/401/501 E 5 , — 0x4004 C000
LPC11U37/401/501, i 18, system contro 0x4004 8000
LPC11U37H/401 ) 0x2000 4000 : 17 IOCON 0x4004 4000
reserved | 16, SSPO
0x2000 0800 i 15+ flash/EEPROM controll 0x400% 0000
2 kB SRAM1 (LPC11U35/501 ; ; 1as controler | 0x4003 C000
LPC11U37/501) : 14 PMU
1/0 Handler code area Lo 0x4003 8000
0.5 GB for LPCT1U37HFBD64/401 0x2000 0000 10 - 13 reserved
: reserved AN
Ox1FFF 4000 : - 0x4002 8000
16 kB boot ROM O 1EFE 0000 9 . reserve 0x4002 4000
X '
8 . reserved 0x4002 0000
reserved T
7 ADC 0x4001 CO00
0x1000 2000 : - .
6 1 32-bit counter/timer 1
8 kB SRAMO (LPC11U3x) : - - 0x4001 8000
0x1000 0000 5 1 32-bit counter/timer 0 | 554001 4000
reserved 4 E 16-bit counter/timer 1 0x4001 0000
0x0002 0000 3 E 16-bit counter/timer 0 | 9x4000 C000
128 kB on-chip flash (LPC11US7/7H) | 0,0001 8000 2 USART/SMART CARD [ 0x4000 8000
_chi : WWDT
96 kB on-chip flash (LPC11U36) [ o o0 0000 14 A 0x4000 4000
64 kB on-chip flash (LPC11U35) 0. 1°C-bus 0x4000 0000
0x0000 C000
48 kB on-chip flash (LPC11U34/421) 0x0000 00CO
0x0000 A000 active interrupt vectors IOxOOOO 0000
0GB 40 kB on-chip flash (LPC11U34/311) b’y 0600 0000

002aag813

Fig 6. LPC11U3x memory map

7.6 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is part of the Cortex-MO. The tight
coupling to the CPU allows for low interrupt latency and efficient processing of late arriving
interrupts.

7.6.1 Features

* Controls system exceptions and peripheral interrupts.
¢ |nthe LPC11U3x, the NVIC supports 24 vectored interrupts.
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7.6.2

7.7

7.7.1

7.8

LPC11U3X

32-bit ARM Cortex-MO microcontroller

* Four programmable interrupt priority levels, with hardware priority level masking.
* Software interrupt generation.

Interrupt sources

Each peripheral device has one interrupt line connected to the NVIC but can have several
interrupt flags. Individual interrupt flags can also represent more than one interrupt
source.

IOCON block

The IOCON block allows selected pins of the microcontroller to have more than one
function. Configuration registers control the multiplexers to allow connection between the
pin and the on-chip peripherals.

Connect peripherals to the appropriate pins before activating the peripheral and before
enabling any related interrupt. Activity of any enabled peripheral function that is not
mapped to a related pin is treated as undefined.

Features

* Programmable pull-up, pull-down, or repeater mode.

¢ All GPIO pins (except PIO0_4 and PIO0_5) are pulled up to 3.3 V (Vpp = 3.3 V) if their
pull-up resistor is enabled.

* Programmable pseudo open-drain mode.

* Programmable 10 ns glitch filter on pins PIO0_22, PIO0_23, and PIO0_11 to
P1O0_16. The glitch filter is turned on by default.

* Programmable hysteresis.
* Programmable input inverter.

General-Purpose Input/Output GPIO

The GPIO registers control device pin functions that are not connected to a specific
peripheral function. Pins can be dynamically configured as inputs or outputs. Multiple
outputs can be set or cleared in one write operation.

LPC11U3x use accelerated GPIO functions:

* GPIO registers are a dedicated AHB peripheral so that the fastest possible I/O timing
can be achieved.
¢ Entire port value can be written in one instruction.

Any GPIO pin providing a digital function can be programmed to generate an interrupt on
a level, a rising or falling edge, or both.

The GPIO block consists of three parts:

1. The GPIO ports.
2. The GPIO pin interrupt block to control eight GPIO pins selected as pin interrupts.

3. Two GPIO group interrupt blocks to control two combined interrupts from all GPIO
pins.
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7.8.1

7.9

7.9.1

7.9.11

7.10

LPC11U3X

32-bit ARM Cortex-MO microcontroller

Features

* GPIO pins can be configured as input or output by software.
¢ All GPIO pins default to inputs with interrupt disabled at reset.
* Pin registers allow pins to be sensed and set individually.

¢ Up to eight GPIO pins can be selected from all GPIO pins to create an edge- or
level-sensitive GPIO interrupt request.

* Any pin or pins in each port can trigger a port interrupt.

USB interface

The Universal Serial Bus (USB) is a 4-wire bus that supports communication between a
host and one or more (up to 127) peripherals. The host controller allocates the USB
bandwidth to attached devices through a token-based protocol. The bus supports
hot-plugging and dynamic configuration of the devices. The host controller initiates all
transactions.

The LPC11U3x USB interface consists of a full-speed device controller with on-chip PHY
(PHYsical layer) for device functions.

Remark: Configure the LPC11U3x in default power mode with the power profiles before
using the USB (see Section 7.18.5.1). Do not use the USB with the part in performance,
efficiency, or low-power mode.

Full-speed USB device controller

The device controller enables 12 Mbit/s data exchange with a USB Host controller. It
consists of a register interface, serial interface engine, and endpoint buffer memory. The
serial interface engine decodes the USB data stream and writes data to the appropriate
endpoint buffer. The status of a completed USB transfer or error condition is indicated via
status registers. If enabled, an interrupt is generated.

Features

* Dedicated USB PLL available.

* Fully compliant with USB 2.0 specification (full speed).

* Supports 10 physical (5 logical) endpoints including one control endpoint.

¢ Single and double buffering supported.

¢ Each non-control endpoint supports bulk, interrupt, or isochronous endpoint types.

¢ Supports wake-up from Deep-sleep mode and Power-down mode on USB activity
and remote wake-up.

* Supports SoftConnect.

I/O Handler (LPC11U37HFBD64/401 only)

The I/0O Handler is a software library-supported hardware engine for emulating serial
interfaces and off-loading the CPU for processing-intensive functions. The 1/0O Handler
can emulate, among others, DMA and serial interfaces such as UART, I12C, or 12S with no
or very low additional CPU load. The software libraries are available with supporting
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7.18.1.2

7.18.1.3

7.18.2

7.18.3

7.18.4

7.18.5

LPC11U3X

32-bit ARM Cortex-MO microcontroller

System oscillator

The system oscillator can be used as the clock source for the CPU, with or without using
the PLL. On the LPC11U3X, use the system oscillator to provide the clock source to USB.

The system oscillator operates at frequencies of 1 MHz to 25 MHz. This frequency can be
boosted to a higher frequency, up to the maximum CPU operating frequency, by the
system PLL.

Watchdog oscillator

The watchdog oscillator can be used as a clock source that directly drives the CPU, the
watchdog timer, or the CLKOUT pin. The watchdog oscillator nominal frequency is
programmable between 9.4 kHz and 2.3 MHz. The frequency spread over processing and
temperature is +40 % (see also Table 13).

System PLL and USB PLL

The LPC11U3x contain a system PLL and a dedicated PLL for generating the 48 MHz
USB clock. The system and USB PLLs are identical.

The PLL accepts an input clock frequency in the range of 10 MHz to 25 MHz. The input
frequency is multiplied up to a high frequency with a Current Controlled Oscillator (CCO).
The multiplier can be an integer value from 1 to 32. The CCO operates in the range of
156 MHz to 320 MHz. To support this frequency range, an additional divider keeps the
CCO within its frequency range while the PLL is providing the desired output frequency.
The output divider can be set to divide by 2, 4, 8, or 16 to produce the output clock. The
PLL output frequency must be lower than 100 MHz. Since the minimum output divider
value is 2, it is insured that the PLL output has a 50 % duty cycle. The PLL is turned off
and bypassed following a chip reset. Software can enable the PLL later. The program
must configure and activate the PLL, wait for the PLL to lock, and then connect to the PLL
as a clock source. The PLL settling time is 100 pus.

Clock output

The LPC11U3x feature a clock output function that routes the IRC oscillator, the system
oscillator, the watchdog oscillator, or the main clock to an output pin.

Wake-up process

The LPC11U3x begin operation by using the 12 MHz IRC oscillator as the clock source at
power-up and when awakened from Deep power-down mode . This mechanism allows
chip operation to resume quickly. If the application uses the main oscillator or the PLL,
software must enable these components and wait for them to stabilize. Only then can the
system use the PLL and main oscillator as a clock source.

Power control

The LPC11U3x support various power control features. There are four special modes of
processor power reduction: Sleep mode, Deep-sleep mode, Power-down mode, and
Deep power-down mode. The CPU clock rate can also be controlled as needed by
changing clock sources, reconfiguring PLL values, and/or altering the CPU clock divider
value. This power control mechanism allows a trade-off of power versus processing speed
based on application requirements. In addition, a register is provided for shutting down the
clocks to individual on-chip peripherals. This register allows fine-tuning of power
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8. Limiting values

LPC11U3x

32-bit ARM Cortex-MO microcontroller

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1

Symbol Parameter Conditions Min Max Unit
Vpp supply voltage (core and [ 05 +4.6 \%
external rail)
\Z input voltage 5V tolerant digital 1/O pins; B2l 0.5 +5.5 \%
Vpp =18V
Vpp=0V -0.5 +3.6 \Y
5 V tolerant open-drain pins [214 0.5 +5.5
PIO0_4 and PIO0_5
Via analog input voltage pin configured as analog input @ 05 4.6 \%
81
Ibp supply current per supply pin - 100 ‘mA
Iss ground current per ground pin - 100 mA
liatch 1/O latch-up current —(0.5Vpp) <V, < (1.5Vpp); - 100 mA
Tj<125°C
Tstg storage temperature non-operating 6l | —65 +150 °C
Timax) maximum junction - 150 °C
temperature
Ptot(pack) total power dissipation (per  based on package heat - 15 \W
package) transfer, not device power
consumption
VEsp electrostatic discharge human body model; all pins - +6500 \%
voltage

[1] The following applies to the limiting values:

a) This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive
static charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated

maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless

otherwise noted.

¢) The limiting values are stress ratings only. Operating the part at these values is not recommended, and proper operation is not

guaranteed. The conditions for functional operation are specified in Table 5.

[2] Maximum/minimum voltage above the maximum operating voltage (see Table 5) and below ground that can be applied for a short time
(< 10 ms) to a device without leading to irrecoverable failure. Failure includes the loss of reliability and shorter lifetime of the device.

[3] See Table 6 for maximum operating voltage.

[4] Vpp present or not present. Compliant with the 12C-bus standard. 5.5 V can be applied to this pin when Vpp is powered down.

[5] Including voltage on outputs in 3-state mode.

[6] The maximum non-operating storage temperature is different than the temperature for required shelf life which should be determined

based on required shelf lifetime. Please refer to the JEDEC spec (J-STD-033B.1) for further details.

[71 Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

LPC11U3X
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32-bit ARM Cortex-MO microcontroller

Table 5. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.

Symbol |Parameter Conditions Min Typl Max Unit
oL LOW-level output VoL=0.4V 4 ) ) mA
current 20V<Vpp<3.6V
. 18V<Vpp<20V 3 - - mA
lons HIGH-level short-circuit ' Vony =0V 23] |- - —-45 mA
output current
loLs LOW-level short-circuit VoL = Vpp FERR - 50 mA
output current
g pull-down current V=5V 10 50 150 LA
lou pull-up current V=0V, -15 -50 -85 pA
20V<Vpp<36V
1.8V<Vpp<20V -10 -50 -85 pA
Vpp <V, <5V 0 0 0 LA
High-drive output pin (PIO0_7)
leL LOW:-level input current 'V, = 0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
i1 HIGH-level input V| = Vpp; on-chip pull-down resistor - 0.5 10 nA
current disabled
loz OFF-state output Vo =0V; Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
vV. input voltage vpin configured to provide a digital 11 o - 5.0 \%
function; Vpp > 1.8 V [12]
Vpp =0V 0 - 3.6 V
YVO output voltage voutput active 0 - Vbp \%
ViH HIGH-level input 0.7Vpp - - \%
voltage
ViL LOW:-level input voltage - - 0.3Vpp \%
ivhys hysteresis voltage ’ 0.4 - - \%
Vou HIGH-level output 25V <Vpp£3.6V;loy=-20mA Vpp-04 - - \%
voltage 1.8V <Vpp <25V Ioy = -12 mA Vpp - 04 - - v
VoL LOW:-level output 20V<Vpp <36V, lg.=4mA - - 0.4 \%
voltage 1.8V <Vpp <20Vl =3mA - - 0.4 v
lon HIGH-level output Vou=Vpp-04YV, 20 - - mA
current 25V<Vpp<36V
1.8V <Vpp<25V 12 - - mA
loL LOW:-level output VoL =04V 4 - - mA
current 20V<Vpp<3.6V
1.8V <Vpp<20V 3 - - mA
VIOLS LOW:-level short-circuit vVOL =Vpp 23] |- - 50 mA
output current
g pull-down current V=5V 10 50 150 LA
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15 002aae991
loL T=85°C
(mA) 25°C
—40 °C

’ /

5 /
0
0 0.2 0.4 0.6

Vo (V)

Conditions: Vpp = 3.3 V; standard port pins and PIO0_7.

Fig 17. Typical LOW-level output current lo_ versus LOW-level output voltage Vo,

002aae992
3.6

VoH
V)

32 ™~ " 22 g
AW

N

2.4

NN

6 24
loH (MA)

N
NN
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Conditions: Vpp = 3.3 V; standard port pins.

Fig 18. Typical HIGH-level output voltage Vou versus HIGH-level output source current
loH

LPC11U3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

Product data sheet Rev. 2.3 — 8 February 2017 44 of 77




NXP Semiconductors LPC11U3x

32-bit ARM Cortex-MO microcontroller

Tey(clk)

002aaa907

Fig 21. External clock timing (with an amplitude of at least Vjrus) = 200 mV)

10.3 Internal oscillators

Table 12. Dynamic characteristics: IRC
Tamb = 40 T to +85 C; 2.7V <Vpp <3.6 VI,

Symbol  |Parameter Conditions ‘Min Typl2 Max ‘Unit
fosc(ro) internal RC oscillator - 11.88 |12 12.12 MHz
frequency

[1] Parameters are valid over operating temperature range unless otherwise specified.

[2] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply

voltages.
1215 002aaf403
f
(MHz) VDD =3.6V
3.3V
3.0V
12.05 — 57V ——
Sav /——; —
20V //
/ —
/
e //
11.85
-40 -15 10 35 60 85

temperature (°C)

Conditions: Frequency values are typical values. 12 MHz + 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Ty, = —40 °C to +85 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.

Fig 22. Internal RC oscillator frequency versus temperature

Table 13. Dynamic characteristics: Watchdog oscillator

Symbol | Parameter Conditions Min | Typlll Max |Unit
fosc(int) internal oscillator 'DIVSEL = 0x1F, FREQSEL =0x1 [IE] - 9.4 |- kHz
frequency in the WDTOSCCTRL register;
DIVSEL = 0x00, FREQSEL = 0xF [28] - 2300 |- kHz
in the WDTOSCCTRL register

[1] Typical ratings are not guaranteed. The values listed are at nominal supply voltages.
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Fig 25. SSP sl

\ Tey(clk)
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toH
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ty) —| |— — =— thQ) CPHA =1
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tps toH
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x DATA VALID DATA VALID
x DATA VALID DATA VALID
002aae830

ave timing in SPI mode
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10.7 USB interface

Table 17. Dynamic characteristics: USB pins (full-speed)
CL =50 pF; Rpu =1.5kQon D+ to Vpp; 3.0V <Vpp 3.6 V.

Symbol Parameter Conditions Min Typ Max Unit
t rise time 10 % to 90 % 8.5 - 13.8 ns
t fall time 10 % to 90 % 7.7 - 13.7 ns
tFREM differential rise and fall time t/ - - 109 %
matching
VeRrs output signal crossover voltage 1.3 - 2.0 \%
trEOPT source SEOQ interval of EOP see Figure 26 160 - 175 ns
trpEOP source jitter for differential transition | see Figure 26 -2 - +5 ns
to SEO transition
tir1 receiver jitter to next transition -18.5 - +18.5 ns
tir2 receiver jitter for paired transitions 10 % to 90 % -9 - +9 ns
teoPr EOP width at receiver must accept as [ 82 - - ns
EOP; see
Figure 26

[1] Characterized but not implemented as production test. Guaranteed by design.

TpPERIOD <—>‘ ‘ ‘ ‘ crossover point ‘
extended
crossover point / \
differential 7/”” 7777777777777 N v o
data lines
source EOP width: treopT
differential data to —
~— SEO/EOP skew
n&TpPeERIOD * tFDEOP
: © © ™~ receiver EOP width: tgopr
aaa-009330
Fig 26. Differential data-to-EOP transition skew and EOP width
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Fig 28. USB interface on a bus-powered device

32-bit ARM Cortex-MO microcontroller

For a bus-powered device, the VBUS signal does not need to be connected to the
USB_VBUS pin (see Figure 28). The USB_CONNECT function can additionally be
connected as shown in Figure 27 to prevent the USB from timing out when there is a
significant delay between power-up and handling USB traffic.

V|
bo REGULATOR
LPC1xxx R1
1.5kQ
VBUS [ ]
USB DP Rs=33Q | USB-B
— T connector
USB_DM Rs=330Q
— | —
1} L |
Vss

aaa-010179

LPC11U3X

Remark: When a bus-powered circuit as shown in Figure 28 is used, configure the
PIO0_3/USB_VBUS pin for GPIO (P10O0_3) in the IOCON block to ensure that the
USB_CONNECT signal can still be controlled by software. For details on the soft-connect
feature, see the LPC11U3x user manual (Ref. 1).

Remark: When a self-powered circuit is used without connecting VBUS, configure the
P10O0_3/USB_VBUS pin for GPIO (PIO0_3) and provide software that can detect the host
presence through some other mechanism before enabling USB_CONNECT and the
soft-connect feature. Enabling the soft-connect without host presence will lead to USB
compliance failure.
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11.8

11.8.1

11.8.2

LPC11U3X

32-bit ARM Cortex-MO microcontroller

Under nominal operating condition Vpp = 3.3 V and with the maximum sampling
frequency fs = 400 kHz, the parameters assume the following values:

Cia = 1 pF (max)

Rmux = 2 kQ (max)

Rsw = 1.3 kQ (max)

Cio = 7.1 pF (max)

The effective input impedance with these parameters is Rj, = 308 kQ.

ADC usage notes

The following guidelines show how to increase the performance of the ADC in a noisy
environment beyond the ADC specifications listed in Table 6:

¢ The ADC input trace must be short and as close as possible to the LPC11U3x chip.

¢ Shield The ADC input traces from fast switching digital signals and noisy power
supply lines.

* The ADC and the digital core share the same power supply. Therefore, filter the power
supply line adequately.

* To improve the ADC performance in a noisy environment, put the device in Sleep
mode during the ADC conversion.

I/O Handler software library applications

The following sections provide application examples for the I/O Handler software library.
All library examples make use of the I1/O Handler hardware to extend the functionality of
the part through software library calls. The libraries are available on
http://www.LPCware.com.

I/O Handler 12S

The 1/0 Handler software library provides functions to emulate an I2S master transmit
interface using the 1/0 Handler hardware block.

The emulated I2S interface loops over a 1 kB buffer, transmitting the datawords according
to the 12S protocol. Interrupts are generated every time when the first 512 bytes have been
transmitted and when the last 512 bytes have been transmitted. This allows the ARM core
to load the free portion of the buffer with new data, thereby enabling streaming audio.

Two channels with 16-bit per channel are supported. The code size of the software library
is 1 kB and code must be executed from the SRAM1 memory area reserved for the 1/0
Handler code.

/0 Handler UART

The 1/0O Handler UART library emulates one additional full-duplex UART. The emulated
UART can be configured for 7 or 8 data bits, no parity, and 1 or 2 stop bits. The baud rate
is configurable up to 115200 baud. The RXD signal is available on three I/O Handler pins
(IOH_6, IOH_16, IOH_20), while TXD and CTS are available on all 21 I/O Handler pins.

The code size of the software library is about 1.2 kB and code must be executed from the
SRAM1 memory area reserved for the I/O Handler code.
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Footprint information for reflow soldering of HYQFN33 package
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Fig 40. Reflow soldering for the HVQFN33 (7x7) package
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Footprint information for reflow soldering of LQFP64 package SOT314-2
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Fig 43. Reflow soldering for the LQFP64 package
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